Introduction
One in every three Americans currently has or is at risk to develop diabetes mellitus. 1 Worldwide, the number of individuals with diabetes is growing at an unprecedented rate and is expected to surpass 550 million by 2030. 2 Diabetes mellitus (diabetes) is actually a group of diseases characterized by high blood glucose levels that result from defects in the body's ability to produce and/or use insulin. The hyperglycemia resulting from the excessive amounts of circulating glucose can be aggravated by exogenous factors, such as food consumption, physical activity, inflammation, medications, and stress. The chronic, progressive nature of diabetes necessitates ongoing medical care; it benefits from timely access to patient self-management education and support to prevent acute complications and to reduce the risk of long-term complications. aged by diet, exercise, and medication. Seemingly straightforward, diabetes management has always been challenging. Changes in each of these treatment elements over the past 2 decades have increased the overall complexity of the disease's management.
Nutritional intake remains the foundation of diabetes management. However, the diabetes diet has shifted away from a physician-prescribed, calorie-restricted exchange diet toward an individualized meal plan that takes into account a patient's cultural background and nutritional likes and dislikes. Exercise, which is still widely recognized as an anchor to diabetes management, is now carefully linked to the patient's routine so as to maximize the effect of physical activity while minimizing the risk of hypoglycemia. Dealing with the next anchor, medication management, has become an art form in recent times. Myriad new medications, each with unique characteristics, benefits, and side effects, have joined insulin and the oral sulfonylureas in the vast array of available antihyperglycemic agents. Monitoring once referred only to the occasional capillary and random plasma glucose test and periodic glycated hemoglobin (A1C) measurements. Now, it includes routine self-monitoring of blood glucose and blood pressure, as well as the scheduled clinical assessment of the A1C, lipid levels, and kidney function tests. Added to routine metabolic measurements is the monitoring of weight, body mass index, waist circumference, examination of eyes and feet, and assessment of quality of life.
Although uncontrolled diabetes continues to be associated with major vascular complications, studies in the US and abroad have demonstrated that improved glycemic control benefits people with either type 1 or type 2 diabetes. [4] [5] [6] While the absolute difference in risk of complications may vary for certain subgroups of people, 1 in general, every percentage point drop in A1C blood test results (eg, from 8.0%-7.0%) reduces the risk of microvascular complications (eye, kidney, and nerve diseases) by 40%. 4 It has been said that the expected benefits from diabetes treatment, such as the reductions in risk of diabetic eye disease, kidney disease, or heart disease, may take many years to become apparent. 7 However, results from the ongoing Diabetes Control and Complications Trial/ Epidemiology of Diabetes Interventions and Complications (DCCT/EDIC) clearly demonstrate that early and sustained glucose control has lasting impact. [8] [9] [10] [11] Diabetes management is not a simple undertaking. Effective diabetes management requires more than a knowledgeable clinician. It should also include the incorporation of a strong and focused health care team with all team members -including the patient -sharing the decision making. The focus should be to engage the person with diabetes in his or her own care. 12 Therefore, based on the most current evidence, it is essential to assist people with diabetes in obtaining the knowledge, skills, and abilities required for effective, sustained selfmanagement of their condition. The purpose of this paper is to outline the aspects involved in comprehensive and ongoing diabetes education and support and to demonstrate the efficacy of partnership with a credentialed diabetes educator.
Shifting paradigm
Managing diabetes requires a concerted effort on the part of the patient. A wide body of evidence now demonstrates that knowledge alone is insufficient to promote behavior change. 13, 14 Management of a chronic condition, such as diabetes, requires engaging the individual to take an active role in self-care. At diagnosis, symptomatic patients may be motivated to control their disease to alleviate the symptoms. While symptoms are common in the patient with new onset type 1 diabetes, early diagnosis in someone with type 2 diabetes may be met with skepticism, as there are no symptoms until hyperglycemia is well over the renal threshold of 180 mg/dL. Given the absence of symptoms, motivation to self-manage may not be as popular, or as common, at this stage of the illness.
Education is an essential element of self-management. However, the transfer of information from the health care professional to the person with diabetes represents only the beginning of a lifelong process leading to successful self-care. Motivating someone to take control of a chronic disease requires a unique skill set as well as more time than is typical in a standard health care visit. Indeed, empowering the person with diabetes to be an active participant in his or her care requires a shift away from the traditional, acute-care model of health care delivery common to the US. [15] [16] [17] Beyond providing general knowledge of diabetes care, for selfmanagement to be effective, it is essential to tailor both the treatment and the education to the needs of the individual. In this era of evidence-based practice, it is important to provide patient-centered care, which has been defined by the Institute of Medicine as care that respects the individual's preferences and values and incorporates shared decision making. 18 The centrality of the person with diabetes has long been a fundamental tenet of the American Association of Diabetes Educators (AADE) code of ethics, and it is a principle that is captured in the AADE position statement on the "Individualization of diabetes self-management education." 
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Diabetes educators improve patient outcomes treatment has gained traction among other health care providers, as evidenced by recent consensus statements about target glucose levels and with clinical practice guidelines and practice recommendations now being less prescriptive and less algorithmic. 20, 21 Importantly, even when diabetes treatment is tailored specifically to meet the needs of the individual, successful self-management depends on the commitment of that individual. To deal with the complexities of day-to-day diabetes, the individual with this disease must not only have core knowledge, but he or she must also possess the skills, abilities, and motivation for self-management.
Defining diabetes self-management education
In the recent past, it has become clear that patients who do not receive formal diabetes self-management education (DSME) have knowledge gaps, tend not to receive recommended preventive services, and are more likely to develop chronic complications than those who have received DSME. 22, 23 DSME is an interactive, collaborative, and ongoing process through which people with or at risk for diabetes gain the knowledge and skills needed to modify behavior and successfully self-manage the disease and its related conditions. The process of DSME incorporates the individual's needs, goals, and life experiences, and is guided by evidence-based standards. The overall objectives of DSME are to support informed decision making, self-care behaviors, problem solving, and active collaboration with the health care team and to improve clinical outcomes, health status, and quality of life. 24 In short, these are educational interventions designed to help persons with diabetes achieve an optimal health status and an improved quality of life, while reducing the need for costly health care.
The fundamental outcome of DSME is behavior change. 25 This outcome can be attained using a six-step process that includes assessment, goal setting, planning, implementation, evaluation, and documentation. 26 Each step of the process is important.
First, similar to any health care encounter, every visit begins with the assessment. To design and implement an effective, individualized DSME program, the initial assessment must be comprehensive and must include all aspects related to diabetes management and self-care. The comprehensive history goes beyond collecting information about diabetes-related physical symptoms and objective clinical data. This history hones in on personal lifestyle factors, such as daily routine, eating patterns, tobacco and alcohol use, exercise habits, living arrangements, type of occupation, and/or financial barriers to self-management. Mental health status, psychosocial concerns, functional and health literacy, health beliefs, typical approaches to problem solving -as well as readiness for and barriers to learning -are also included. Because many of these attributes are dynamic, the assessment needs to be an ongoing component of the process. An effective way to conduct the assessment specific to diabetes self-management is to use the AADE7™ framework. This evidenced-based framework was developed more than a decade ago as diabetes education moved from a content-driven model to an outcomes-driven model. 25, 27, 28 Since its inception, the AADE7™ framework has become an iconic tool, useful not only within the diabetes community, but also with many other chronic disease processes. The AADE7™ framework consists of seven factors essential for self-management: healthy eating, physical activity, taking medications, monitoring, problem solving (related to diabetes self-care), reducing risks of acute and chronic complications, and psychosocial aspects of living with diabetes. An explanation of each element of the AADE7™ is provided in Table 1 . Subsequent assessments, as well as educational content, can be focused on one or more areas of the AADE7™, depending on the individual's existing goals.
Second, goal setting, the next step in the process, follows assessment (and reassessment). Several areas of concern are likely to flow from the assessment. Certainly, goal setting is not a skill that is restricted to diabetes self-management. 29 However, in an empowerment-driven model, the clinician does not set goals for the patient. Rather, in the context of the DSME, the clinician guides the individual as he or she chooses an area of focus (healthy eating, activity, etc) and then -working together -they establish specific, measurable, attainable, realistic, and timely (SMART) goals. 30 Goal setting is an iterative process that often begins with goals that are easy to achieve in the short-term. As the individual works through the process and learns to independently set SMART goals, the areas of focus may expand. Goal setting, in and of itself, is a valuable skill that assists the person with problem solving on a daily basis.
Third, the diabetes educator guides the individual to develop a specific plan. The plan involves forming concrete strategies aimed at achieving the goals established during the goal setting process. Planning gives the individual a road map to follow. Multiple steps may be needed to accomplish the individual's goals. Importantly, plans must take into account that daily management is difficult and imperfect. In other words, the individual may have difficulty following the plan every day. Depending on the focal area of the goal, the individual's plan may need to include options for what to do if the original plan founders. For example, if the goal is focused on an aspect related to healthy eating, and the individual strays from the plan, there should be a mechanism for how to get back on course. Good plans incorporate available resources, include a variety of strategies, and are sufficiently fluid to reflect relevant change in needs and goals. The best plans are the ones developed by the individual as these are the ones that reflect the person's reality.
Fourth, the plan must be implemented. Implementation may involve collaboration with other professionals and community resources and services. This action step occurs after the DSME encounter. In this step, the individual puts the plan into action. At this stage, the individual is most vulnerable to missteps and failure. During the office visit or educational session, the individual is often highly motivated to achieve his or her goals. After returning home, however, the realities of daily life can interfere with the successful accomplishment of those goals. Beyond setting clear and appropriate goals and having a reasonable plan, having support for selfmanagement can promote success. Ongoing support can be provided in a number of ways and by a variety of providers, but support without initial education is less effective. 31 The aim of diabetes self-management support is to provide a Diabetes self-management education and training classes can assist people with diabetes in gaining knowledge about the effect of food on blood glucose, sources of carbohydrates and fat, appropriate meal planning and resources to assist in making food choices. Skills taught include reading labels, planning and preparing meals, measuring foods for portion control, fat control and carbohydrate counting. Barriers, such as environmental triggers and emotional, financial, and cultural factors, are also addressed. Being active: Regular activity is important for overall fitness, weight management and blood glucose control. With appropriate levels of exercise, those at risk for type 2 diabetes can reduce that risk, and those with diabetes can improve glycemic control. Being active can also help improve body mass index, enhance weight loss, help control lipids and blood pressure, and reduce stress.
Diabetes educators and their patients collaborate to address barriers, such as physical, environmental, psychological, and time limitations. They also work together to develop an appropriate activity plan that balances food and medication with the activity level. Monitoring: Daily self-monitoring of blood glucose provides people with diabetes the information they need to assess how food, physical activity, and medications affect their blood glucose levels. Monitoring, however, doesn't stop there. People with diabetes also need to regularly check their blood pressure, urine ketones, and weight.
Diabetes self-management education and training classes instruct patients about equipment choice and selection, timing and frequency of testing, target values, and interpretation and use of results. Taking medication: Diabetes is a progressive condition. Depending on what type of diabetes a person has, their health care team will be able to determine which medications they should be taking and help them understand how their medications work. For example, they can demonstrate how to inject insulin or explain how diabetes pills work and when to take them. effective drug therapy in combination with healthy lifestyle choices, can lower blood glucose levels, reduce the risk for diabetes complications, and produce other clinical benefits.
The goal is for the patient to be knowledgeable about each medication, including its action, side effects, efficacy, toxicity, prescribed dosage, appropriate timing and frequency of administration, effect of missed and delayed doses, and instructions for storage, travel, and safety. Problem solving: A person with diabetes must keep their problem-solving skills sharp because on any given day, a high or low blood glucose episode or a sick day will require them to make rapid, informed decisions about food, activity, and medications. This skill is continuously put to use because even after decades of living with the disease, stability is never fully attained; the disease is progressive, chronic complications emerge, life situations change, and the patient is aging.
Collaboratively, diabetes educators and patients address barriers, such as physical, emotional, cognitive, and financial obstacles and develop coping strategies. Healthy coping: Health status and quality of life are affected by psychological and social factors. Psychological distress directly affects health and indirectly influences a person's motivation to keep their diabetes in control. When motivation is dampened, the commitments required for effective self-care are difficult to maintain. When barriers seem insurmountable, good intentions alone cannot sustain the behavior. Coping becomes difficult and a person's ability to self-manage their diabetes deteriorates.
An important part of the diabetes educator's work is identifying the individual's motivation to change behavior, then helping set achievable behavioral goals and guiding the patient through multiple obstacles. They can provide support by encouraging patients to talk about their concerns and fears and can help them learn what they can control and offer ways for them to cope with what they cannot. Reducing risks: effective risk reduction behaviors such as smoking cessation and regular eye, foot, and dental examinations reduce diabetes complications and maximize health and quality of life. An important part of self-care is learning to understand, seek, and regularly obtain an array of preventive services.
Diabetes educators assist patients in gaining knowledge about standards of care, therapeutic goals, and preventive care services to decrease risks. Skills taught include smoking cessation, foot inspections, blood pressure monitoring, self-monitoring of blood glucose, aspirin use, and maintenance of personal care records. 
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Diabetes educators improve patient outcomes mechanism for assisting the individual to achieve and sustain key self-care behaviors. 22, 32 Support does not replace DSME. It complements and enhances it.
Fifth, evaluation is an essential component of DSME. Thinking about evaluation as the last step is misleading, as it suggests there is finality to the process. There is value in the ongoing evaluation and monitoring for the person with diabetes. As can be seen in Figure 1 , the steps in the process of diabetes self-management education reflect a cyclical and ongoing process. Often, the individual's plan will incorporate some level of ongoing monitoring, such as blood glucose levels, exercise logs, or food diaries. Evaluation of these records can take place electronically or telephonically at a frequency that is mutually acceptable to the individual and the clinician. Moreover, evaluation data should comprise at least a portion of the focused assessment that takes place during a return appointment.
The work of the diabetes educator makes use of theories, such as the health belief model, social cognitive theory, and the transtheoretical model. [33] [34] [35] Each theory addresses the complexities of behavior change. With respect to diabetes, this includes the individual's feelings of vulnerability and level of concern about diabetesrelated complications as well as any real or self-imposed environmental factors to be overcome. Notwithstanding these challenges, diabetes educators are successful in using behavior intervention in real-world settings to improve clinical outcomes. The Diabetes Education Accreditation Program is one of two national accreditation bodies for diabetes education programs in the US. In 2012, aggregate data from these programs demonstrated a reduction in hemoglobin A1C from 8.39±0.03 to 7.16±0.67 for individuals who completed the DSME program. This 1.23% reduction (P=0.0000) in A1C is both statistically significant and clinically meaningful. DSME should not be an afterthought. The growing body of evidence clearly demonstrates the effectiveness of DSME in improving clinical outcomes [36] [37] [38] and in reducing overall medical costs. [39] [40] [41] Using actuarial data, Duncan et al demonstrated the value of diabetes self-management education in the Medicare population. 42 Specifically, Duncan et al found that patients receiving diabetes education had lower overall health care costs. And, in a follow-up study, the same investigators found that cost patterns were improved when diabetes education was delivered by diabetes educators in accredited or recognized programs. 43 Moreover, it became clear that patients participating in episodic DSME were not only more likely to receive guideline-driven care, they were more likely to follow through with treatment recommendations. DSME is delivered during individual office visits, in group settings, or more commonly, using a hybrid of these modalities. Group education is particularly effective as a means of fostering support, encouragement, and empowerment through the sharing of experiences. Topics vary, according to the individual or collective needs of the group. Diabetes education programs that have achieved recognition (through the American Diabetes Association) or accreditation (through the American Association of Diabetes Educators) are designed and delivered in accordance with established national standards.
32
Expanding the reach
More recently, the target of diabetes education has grown to include individuals with prediabetes for the purpose of preventing progression to type 2 diabetes. 32, 44 Prediabetes is a condition of modestly elevated glucose. It can be diagnosed with an oral glucose tolerance test, but it is more commonly diagnosed when fasting blood glucose levels are in the range of 100-125 mg/dL (5.6-6.9 mmol/L) and/or hemoglobin A1C values are in the range of 5.7%-6.4%. Prediabetes encompasses the conditions of impaired fasting glucose and impaired glucose tolerance and is believed to represent a major risk for the development of type 2 diabetes. 3, 45 The vast majority of the 79 million Americans with prediabetes are unaware they have this condition. 1 Asymptomatic, this cohort of individuals represents an extremely challenging but critically important group. Unchecked, those with prediabetes can develop both type 2 diabetes and cardiovascular 
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Burke et al disease, swelling the already disproportionately high number of persons with these conditions in the US.
It is clear that the onset of type 2 diabetes can be prevented or significantly delayed, 47, 49 with the most impressive results for doing so coming from lifestyle changes rather than pharmacologic intervention. [46] [47] [48] Lifestyle change is, in essence, behavior change, and behavior change is recognized as the intermediate outcome of diabetes education. Diabetes educators, with their expertise in the realm of behavior change, are the logical providers of diabetes prevention programming for this vulnerable and growing population. [50] [51] [52] Like prediabetes, metabolic syndrome is another high-risk state which includes insulin resistance with or without the presence of glucose intolerance, but it also involves multiple risk factors for cardiovascular disease. These risk factors include abdominal obesity, dyslipidemia, hypertension, proinflammatory, and prothrombotic states. 53 Although, by definition, metabolic syndrome includes targets for pharmacologic intervention, there is recognition that lifestyle changes are needed to attain weight loss goals. As previously discussed, success in making changes to lifestyle benefits from the type of framework in the elements of self-management education and so -as with prediabetescredentialed diabetes educators are appropriate health care providers to engage.
The diabetes educator
While certainly in the purview of the diabetes educator, patient education occurs in a number of settings and is delivered by multiple providers. 26 However, it is important for the reader to appreciate the distinction between patient education and DSME. Both are necessary, but while the former refers to the simple transfer of information, the latter encompasses the complex array of knowledge, skills, and abilities needed to maximize effective self-management. 31, [54] [55] [56] Credentialed diabetes educators are health care professionals whose practice focuses on educating individuals with and at risk for diabetes and related conditions to become effective self-managers. Diabetes educators are effective because these skilled clinicians understand the fundamental concept that the vast majority of diabetes care is provided at the individual and the family level. 56 In addition, the therapeutic alliances they establish with their patients foster respect, empowerment, and shared decision making. 55 Most commonly, diabetes educators are registered nurses, dietitians, and pharmacists. A wide variety of other clinicians, including nurse practitioners, clinical nurse specialists, physician's assistants, social workers, exercise physiologists, counselors, and others are becoming increasingly more involved in this specialty practice. Beyond academic preparation in their respective disciplines of origin, diabetes educators possess in-depth knowledge and skills derived from the biological and social sciences, communication, counseling, and education. This background, coupled with an extensive knowledge of diabetes management, enables the diabetes educator to concentrate on helping individuals to identify and to achieve self-management goals. These goals, often focused on changing behavior, not only lead to improvements in clinical outcomes, self-management goals also improve problem-solving skills, perception of overall health status, and quality of life.
In the US, there are two specialty practice credentials for diabetes education and/or management specialists. The Certified Diabetes Educator (CDE) credential is open to a wide range of health care professionals who meet or exceed specific criteria set by the National Certifying Board for Diabetes Educators. Some clinicians, who may or may not have the CDE credential, but who possess a master's or higher degree in their professional discipline, choose certification as Board Certified-Advanced Diabetes Managers (BC-ADM). While the focus of the CDE is often limited to diabetes self-management education, the BC-ADM is also well-versed in the clinical management of diabetes. Clinical practice at either the CDE or the BC-ADM level is guided by the scope of practice of the individual's discipline of origin and restricted to individual state rules and regulations. Currently, there are nearly 18,000 CDEs and about 750 BCADMs in the US. 57 The most common practice setting for diabetes educators is in the hospital outpatient clinics, hospital inpatient settings, or in community-based practices. 58 The roles of diabetes educators and the settings in which they work are changing and expanding. Because of the diabetes epidemic and its enormous health and economic burden, effective diabetes care and prevention are a growing priority among clinicians and policymakers alike. In a workforce analysis commissioned by the AADE, analysts projected a significant increase in the demand for diabetes educators through 2025. 59 Given that we live in an era in which the prevalence of diabetes, already at epidemic proportions, is doubling roughly every 15 years, these results were not surprising. What is surprising is that more people are not being referred for diabetes self-management education. Is access the issue? Could it be that providers are working under the mistaken belief that diabetes self-management education does not require a unique skill set? Or, is there an underlying concern that the diabetes educator will somehow interfere with the primary provider's recommendations? [60] [61] [62] Whatever the reason for the lack of universal referral, the 
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Summary
Increasingly, health care is being focused on patient centered outcomes which requires active engagement of both patient and health care provider. Diabetes educators are skilled in the art of collaboration. They engage in it with every patient encounter. Expanding this collaboration throughout the health care team is a natural extension of what educators do on a daily basis. Primary care providers often lack the time needed to effectively engage patients in self-management and would benefit from having access to diabetes education specialists or health coaches. 63 Aspects of DSME can be provided in a number of ways and by various providers so long as the providers are sufficiently trained and supervised. [64] [65] [66] [67] Diabetes self-management support can be effectively provided by office staff or by peer supporters, but office staff must have sufficient time, and all nonprofessionals must have foundational knowledge and skills. 31 When self-management support includes DSME provided by a credentialed diabetes educator, the individual is not only more likely to reach and maintain glycemic targets and be satisfied with his or her care, he or she is more likely to feel empowered and experience less diabetes-related distress. 31 Consumers of health care are increasingly more likely to seek out health care providers who are patient-centered, promote shared decision making, and empower them to be effective self-managers. Credentialed diabetes educators meet all of these expectations.
Access to credentialed diabetes educators has been challenging for providers in rural or other locations not historically served by diabetes education programs. Traditionally, diabetes education has been associated with hospital-or clinic-based practices. Some participants have been lost to follow-up, perhaps because attendance at diabetes education classes was not always accessible or convenient. These days, diabetes educators are increasingly moving into community settings, 58 participating in shared medical visits or case management, 66, 68, 69 taking advantage of opportunities to become embedded in primary care 70 and/or in Patient-Centered Medical Home practices. 71 Additionally, diabetes educators are gearing up to meet patient needs for diabetes education and support through the use of information technology. 72 For all these reasons, diabetes educators are well-positioned to be valuable partners in evolving health care delivery models. Their training and unique focus on individualizing behavioral management and/or change interventions places diabetes educators at the forefront of addressing the needs of patients across a wide spectrum of conditions, including obesity, prediabetes, metabolic syndrome, and diagnosed diabetes.
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